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Abstract 
The aim of this study was to investigate the possibility of creating computerized application software to be used for 
e-learning activities for Greek preschoolers particularly to improve: (a) speech articulation problems and (b) 
language learning. The pedagogical model of the application was based on social learning theories and especially 
the nearest neighbour learning method. 
This study took place in Greece, during 2009 in a self selected group of children. The results of the study have 
shown that the learning outcomes of the integrated e-learning activities of language articulation in preschoolers were 
above average comparatively to other methods. Specially, we classified the learning processes according to the 
children’s needs embedding the technological developments and the current needs of our society. 
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1. Introduction 
The rapid telecommunications advancement and the employment of digital technology during the last decades 
have changed the way each and every one lives in our modern society (Gillard et al., 2008). In Greece, according to 
Pagourtzi (2009), computers appear in six out of ten households and four out ten households have internet access. 
The increase in computer ownership and internet access means that even young children, are exposed and 
familiarized with this technology (Toki and Pange, 2009). These young children, the today’s students, represent a 
generation that is growing up with this new technology and as Marc Prensky (2001) stated: "Our students have 
changed radically. Today’s students are no longer the people our educational system was designed to teach… They 
have spent their entire lives surrounded by and using computers, videogames, digital music players, video cams, cell 
phones, and all the other toys and tools of the digital age". Thus, young children are growing up with technology and 
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they learn with technology not just in the formal educational setting but firstly at their home environment, in an 
informal setting (Pange et al., 2001). 
In the educational setting teaching and learning methods can be upgraded by new approaches embedding digital 
technology for the enhancement of students’ learning. Plowman et al. (2008) reports that there are differences in 
learning with technology between home and preschool settings, in terms of human and technological resources 
available, motivation and opportunities for providing guided interaction and types of learning that are supported. In 
addition, children encounter a more diverse range of technologies at home, are more likely to request help from 
computers and can benefit from observing family practices. On the other hand, the limitations on the technologies 
available in most preschool settings and their lack of use for authentic activities mean that there are fewer 
opportunities to develop children’s awareness of the different cultural and work related uses of technology, plus the 
fact that preschool and primary school staff have limited knowledge of children’s home experiences with technology 
(Plowman et al., 2008). 
Most of children’s language abilities, especially concerning speech, are gaining over a short period of time 
(Edwards and Beckman, 2008). During the first few years of life, they quickly progress from practicing the simple 
coos, squeals, and rudimentary syllables of early vocal play to saying words and longer utterances that contain 
recognizable forms of most of the sounds in their native language (Edwards and Beckman, 2008). They hear and 
absorb language throughout continuous social interactions of every day experiences. They get familiar with oral and 
written language over time and a rich in language environment, such as variety of words used in extended 
conversations, interesting stories and explanations, support for the best their language development (Snow et al., 
1998). Language development is closely tied to relationships and to child’s early experiences (Van Scoter, 2008). 
According to Van Scoter (2008) pretend play provides important opportunities to practice and experiment with 
language and additionally interactive activities such as storybook reading, language games and communicative 
writing can also have important influence on oral and written language. 
The American Speech-Language-Hearing Association (ASHA) (1997) defines language as “... A code made up 
of rules that include what words mean, how to make words, how to put them together, and what word combinations 
are best in what situations. Speech is the oral form of language.” ASHA identifies that most children make some 
mistakes as they learn to say new words. ASHA defines speech as the verbal means of communicating and consists 
of articulation (how speech sounds are made, e.g., children must learn how to produce the "r" sound in order to say 
"rabbit" instead of "wabbit"), voice (use of the vocal folds and breathing to produce sound, e.g. the voice can be 
abused from overuse or misuse and can lead to hoarseness or loss of voice) and fluency (the rhythm of speech, e.g. 
hesitations or stuttering can affect fluency). A speech sound disorder occurs when mistakes continue past a certain 
age. Every sound has a different range of ages when the child should make the sound correctly.  Speech sound 
disorders include problems with articulation (making sounds) and phonological processes (sound patterns). Some 
speech and communication problems may be genetic. Often, no one knows the causes. By first grade, about five 
percent of children have noticeable speech disorders. Speech and language therapy can help. 
If there is a delay of acquiring verbal speech sounds, Hawkins and Schuster (2007) suggest that the child may 
become withdrawn, which could in turn affect his or her peer relationships (About Speech and Language Disorders, 
1986). Therefore, it is important to teach verbal speech sounds to young children to reduce this negative effect since 
many young children spend a majority of their time in their natural environments, and may be more difficult to 
acquire.  
Morley (1991) highlights the importance of involving the learner, by promoting self-responsibility with clear 
guidelines, carefully designed tasks and sharply focused cues for self-monitoring. The role of the teacher is to be a 
“speech performer” for the student shifting from dependent to independent practice. With this method, the teacher 
should still provide diagnostic analysis, choose and prioritize features with maximal impact, provide articulation 
models, develop a set of instruction formats and exercises and give cues and suggestions for modifications. 
Massaro and Light (2004) found an improvement in articulation when they used a computer-animated talking 
head (Baldi) as a language tutor for speech perception and production for children with hearing loss. Baldi can speak 
slowly and illustrate articulation by making the skin transparent to reveal the tongue, teeth, and palate; and show 
supplementary articulatory features, such as vibration of the neck to show voicing and turbulent airflow to show 
frication. 
Patsula (1999) emphasizes on Bandura’s Social Learning Theory the importance of observing and modelling the 
behaviours and attitudes of others. Additionally, instruction can be made more efficient by modelling desired 
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behaviours of functional value to learners and by providing situations which allow learners to use or practice that 
behaviour in order to improve retention. Patsula (1999) reports on Vygotsky's theory of social cognitive 
development that it is complementary to Bandura's social learning theory. Most of the original work of this theory 
was done in the context of language learning in children and social interaction plays a fundamental role in the 
development of cognition. Instruction can be made more efficient when learners engage in activities within a 
supportive environment and receive guidance mediated by appropriate tools (Patsula, 1999). Furthermore, Toki and 
Pange (2006) describe Nearest Neighbor Learning (NNL) model as a learning method that requires the students to 
work in groups formed by them and not by the teacher. Students are free to move from one group to another 
according to their interests and reform the groups as needed. They are also free to make any contacts they feel 
necessary outside their group, with other persons, who are working in the same subject and they fulfill their 
interests, using ICT. 
All these activities can be applied in the design of the e-learning activities, taking into consideration the 
children’s particular learning needs, patterns and preferences, such as the age, the importance of play at this early 
age, the young children’s familiarity with digital technologies, the motivation digital technology and especially 
games offer and the uniqueness of each child concerning reading and writing abilities.  
As a result the main issue of this study is the realization of the educational features of the web. In particular, the 
main focus is to determine children’s influence of e-learning activities for achieving articulation goals in terms of 
speech and language therapy and for language learning. The first research question regards the children’s progress 
while using the e-learning activities to achieve the speech articulation goals in Greek language. The second research 
question regards the children’s progress when using these e-learning activities to achieve language goals in Greek. 
2. Materials and Methods 
The sample consisted of 12 randomly selected children aged 5:0 - 6:6 years old from the Northern part of Greece. 
All members of the population were Greek native speakers with an articulation disorder, in particular with problems 
in articulating sounds /r/ or /s/. Six of the participants were male (50%) and six female (50%) screened with normal 
hearing and otherwise age-appropriate speech and language development, based on parent and teacher report.  The 
procedure of the experiment was firstly to separate the sample in two experimental groups. The two groups were 
formed according to whether they had internet connection at home or not. The first group was the control group with 
no internet home connection and did not use the e-learning activities. The second group used the designed e-learning 
activities. Each child of the first group would work with the teacher/speech therapist and no computer interactions. 
The teacher had to demonstrate the articulation tasks and use print outs. The children followed the various tasks to 
be accomplished. Each child of the second group had to work with the teacher/speech therapist using the computer 
with the e-learning activities. Each session, for group one and for group two, had duration 30 minutes and there were 
two meetings per week, for four weeks.  
 
                        Figure 1. Video Articulation Task                                      Figure 2. Record and play your voice on target task in Articulation Gym   
 
The research tools were observation (a structured log was filled out in every session) and a short interview at the 
end. Apart from the school practice children had to practice at home, doing similar exercises on their own or if they 
3.  
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2. Materials and Methods 
preferred with their friend/family member. Children of the second group were using the same software with the e-
learning activities (which could be downloaded at home from the internet www.ioa.teiep.gr/vt.zip). The e-learning 
activities were designed to be part of a game. The concept of the game puts the child on the centre of the process and 
coaches him/her for a Talent show named “You have talent...”. The end user has the opportunity to go to the 
articulation gym for training and complete certain tasks. At that stage the end user can practice articulation tasks 
with the target phonemes and can use video/audio feedback. S/he can watch a real video and a computer-animated 
talking head showing the exact way of articulating the target task and can play these videos as many times as needed 
(Figure 1). Following, the child can practice by recording his/her own voice on the given speech task and play it 
back to listen at the recording. At that stage children have the chance to practice on recording as many times as 
needed (Figure 2). When articulating a word that word is also displayed underneath. 
3. Results 
The results of the study reviled that the children of the experiment 83% had a computer at home, 50% had 
internet access and spend an average of minimum 5.5 hours per week using the computer. The average age of the 
children is 6:1 years. 
The children’s observation and interview revealed the children’s preference and excitement on using the e-
learning activities to be 11 out of 12 (91.6%) and neutral 1 out of 12 (7.4%).  
Thirty three (33%) of the children of the first experimental group, the control group who did not work with e-
learning activities expressed boredom while doing the word repetitions. 
All the children (100%) in the second experimental group that used the e-learning activities indicated that the 
activities were easy to use, fun, enjoyable and motivating (looking forward to play again next time!). They were 
extremely excited with using the videos, the fact that they could play as many times as desired, the headphones, the 
recording with the microphone and hearing back their voice.  
Table 1 (Classification of learning outcomes) summarises the results of the learning outcomes of the two 
experimental groups, showing articulation and language success with and without e-learning activities and computer 
usage. 
Table 1. Classification of learning outcomes 
 
Practice at preschool 
setting 
Method of practice at home Students 
(N) 
Average 
Articulation 
Task 
Accomplishment 
(%) 
Average 
Language 
/vocabulary 
Task 
Accomplishment 
(%) 
Work with teacher 4 86 85 
Work with teacher and friend 2 93 90 
Experimental Group 1  
Work with teacher 
Total Average 6 88 88 
Work with teacher and e-learning 1 92 100 
Work with teacher, e-learning and friend 5 96 88 
Experimental Group 2 
Work with teacher and e-
learning Total Average  95 92 
 
Children during the small interview made comments such as “I prefer playing on the computer”, “I Like the 
microphone”, “I want to hear my voice, how I sound when I am talking”, “I want to be a singer, so now I can 
practise…!” “I like to watch what happens inside my mouth when I talk”. 
4. Conclusion - Discussion 
The results of this pilot study concerning the home computer ownership and home internet access in Greece are 
similar with previous studies (Pagourtzi, 2009).  
The findings of the study indicate a progress increase (7% overall) on students’ performance when using the 
computer with the e-learning speech articulation activities in Greek. The combination of using the e-learning 
activities and working with a friend or family member at home shows a four percent increase on the overall 
performance of articulation tasks.  
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Our study revealed that the children’s progress found a four percent (4%) overall increase on language activities 
success (vocabulary) while using e-learning activities in Greek. The use of the home computer for the e-learning 
activities did not show an increase on language tasks. This needs further study as there was only one child that 
worked alone at the home computer and that particular child had 100% accuracy on the language tasks.  
Additionally NNL, has potential to make an application in e-learning. The introduction of technology and e-
learning can be a new method that can be further developed with the ability to support the student at all times and 
situations. NNL tends to challenge the student to develop or uncover solutions from their own experiences, and 
make the most for his learning outcomes while working in collaboration with others. That leads us to assume that 
NNL seems to be an approach of combining informal learning and formal learning. 
According to the findings on children’s computer usage and digital abilities it seems that children are not just 
familiar to use the computer but they are very fond to play and learn with it. That confirms the children’s need, 
especially in their early age, for their teachers to embed e-learning activities in their every day schedule in preschool 
educational settings. It also indicates that the computer and the e-learning activities can be consider as flexible 
educational tools which can be used in many different ways in order to accomplish various tasks. Theses activities 
were not just a transfer of the traditional activities in the computer. Instead, all the advantages of the ICT, such as 
animation, sound, interactivity, videoconferencing, games for learning activities, printing etc., were used for the 
creation of a more attractive, enjoyable and effective learning environment according to the technology 
developments and the society needs and the children seemed that responded accordingly. 
Although this study is limited as it is a pilot study of a small sample, the results indicate that in the area of speech 
and language therapy and learning it appears the technology can offer a boost with the potential to be used in 
schools, homes and/or speech therapy clinics. Further study with a larger sample can provide evidence for more 
accurate results. 
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